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ABSTRACT
A new planting procedure was developed for use in evaluating the 
relative effectiveness of cottonseed treatments in providing for 
increased seedling stands that eliminates the variation among and 
within treatments resulting from rate and depth of seeding incon­
sistencies which often occur with other planting methods. This new 
planting method, therefore, allows for a more accurate determination 
of real differences between treatments.
In addition, a new laboratory procedure was developed for use 
in evaluating the relative effectiveness of cottonseed treatments as 
seed disinfectants. This procedure was developed for use in the 
search for non-mercurial seed disinfectants which might be used as 
substitutes for the mercury-based seed disinfectants which may soon 
be banned. The results obtained from these laboratory studies have 
shown that there are at least eight non-mercurial seed treatments 
available which are comparable to, or better than, the widely used 
mercury-based seed disinfectant Ceresan M in reducing the incidence 
of seed-borne fungi and bacteria. They are: Daconll-Dexon (40-32) + 
Demosan, Difoltan + PCNB, Busan 72, Green Cross 2160, Chemagro 5506, 
Morton EP 411 (5 oz./lOO lbs.) and Daconil-Dexon (40-32).
The combination of data from the laboratory and field evaluation 
tests provided an indication as to which of the seed-treatment 
chemicals served primarily as seed disinfectants and which of them
xi
served primarily as seed protectants. Therefore, the data obtained 
from these coordinated tests provide a basis for the selection of 
seed-treatment chemicals to be used in combinations which should 
serve as both seed disinfectants and seed protectants. Seed- 
treatment combinations such as these would be effective both in 
controlling seed-transmitted diseases and in providing protection 
for the emerging seedlings against soil-inhabiting pathogens.
It has been determined from these studies that field evaluation 
tests serve primarily only as a means of ranking seed treatments 
according to their effectiveness as seed protectants. They are, 
therefore, Inadequate for determining the effectiveness of seed 
treatments as seed disinfectants. This is indicated by the fact 
that certain seed treatments which performed quite well in the field 
were found to be thoroughly ineffective as seed disinfectants when 
tested in the laboratory. Therefore, should seed treatments such as 
these come into widespread usage on cottonseed, there is a very good 
possibility of a resurgence of the devastating seed-transmitted diseases 
of cotton such as anthracnose and bacterial blight.
xli
I. INTRODUCTION
The treatment of cottonseed with germicidal chemicals first came 
Into limited practice In the early 1900's as a means of controlling 
certain seed-transmitted diseases of cotton. Since the discovery and 
patenting of ethyl mercury chloride and ethyl mercury phosphate in 
the 1920's, mercury-baaed chemicals have become the most effective 
and widely-used of all cottonseed disinfectants. The effectiveness 
of the mercurial cottonseed treatments has in fact brought under 
control the anthracnose disease which, at one time, was one of the 
most devastating of all known diseases of cotton.
The functions of chemical seed dressings have, in recent years, 
been expanded so that in addition to serving as "seed disinfectants," 
they now also serve as "seed protectants" to provide the emerging 
seedlings protection from soil-borne pathogens. In most Instances, 
cottonseed treatments such as these usually are a combination of two 
or more different chemicals; one being a mercury-based seed disin­
fectant, and the other a fungicidal chemical effective against soil- 
borne pathogens such as Rhizoctonla, Pythlum, Fusarium, and others.
The mercurial seed disinfectants have been widely used with great 
success for many years. However, it is expected that the Pure Food and 
Drug Administration will soon restrict further uses of these chemicals 
on cotton as a result of the highly toxic nature of mercury and the 
Increased use of cottonseed as a foodstuff for livestock and human 
comsumptlon. Therefore, this study was undertaken in anticipation of
1
2these restrictions in an attempt to find adequate substitutes for the 
mercurial seed disinfectants and to develop more efficient methods for 
evaluating the specific benefits of the various cottonseed treatments.
A new planting procedure was developed for use in evaluating the 
effectiveness of cottonseed treatments in providing for Increased 
seedling stands which is believed to be superior to others now used 
for that purpose. This new method eliminates the variation among and 
within treatments resulting from rate and depth of seeding inconsis­
tencies which often occur with other planting methods. This new 
planting method, therefore, allows for a more accurate determination 
of real differences between treatments.
In addition, a laboratory procedure was developed for evaluating 
the relative effectiveness of cottonseed-treatment chemicals as seed 
disinfectants. This procedure provides data which, when used in con­
junction with the data obtained from the field evaluation tests, can 
be used as a basis for selecting combinations of seed-treatment 
chemicals which would serve as both seed disinfectants and seed pro­
tectants. These combinations would serve both to disinfect the seed 
of any seed-transmitted pathogens and to protect the emerging seedling 
from soil-inhabiting pathogens.
Several chemical seed disinfectants and/or protectants have been 
found that were comparable to, or better than, the commonly used 
mercury-based seed dressings. These materials may be used as substi­
tutes for the mercurials should the Pure Food and Drug Administration 
disallow further use of mercury-based chemicals on cottonseed.
II. LITERATURE REVIEW
Seedling infection arising from the seed-borne fungus Glomerella 
gossypii (South.) Edg., commonly known as anthracnose, was first demon­
strated by Atkinson (6) in 1892 and was later confirmed and further 
emphasized by Barre (9) and Edgerton (19) in 1912. Experiments by 
Rolfs (41), in 1915, and Faulwetter (22), in 1919, have shown that 
Xanthomonas malvacearum (E. F. Sm.) Dowson, the pathogen causing 
bacterial blight of cotton, is also seed-borne. In addition, Fusarium 
oxysporum f. vasinfectum (Atk.) Sny. and Han. and Ascochyta gossypii 
Sydow have been reported as seed-borne organisms causing diseases of 
cotton (13, 20, 24, 42, 45). There are also several other fungi and 
bacteria which have been isolated from the interior of cottonseeds (16), 
including Rhizoctonia solanl Kuhn (33) and Diplodja gossyplna Cke. (17).
The realization that so many of the more serious diseases of 
cotton were seed-transmitted led to the development and utilization 
of germicidal seed treatments. Lyman (31), in 1868, reported one of 
the earliest treatments that was used in this country in an effort to 
increase the emergence and survival of cottonseed. It consisted of 
mixing the seed with moistened wood ashes and common salt. He also 
stated that some farmers soaked their seed in a solution of salt dis­
solved in liquid manure and then rolled them in a plaster. These 
treatments reportedly removed much of the lint and destroyed most of 
the fungal mycella and spores carried on the seed coat.
3
4After Atkinson (7) found that the anthracnose fungus was carried 
in the seed, he demonstrated that It could be eliminated in some seed 
lots by treatment with hot water. Other heat treatments for the same 
purpose were described by Duggar and Cauthen (18), Barre (11), Lipscomb 
and Corely (30), Lehman (25), and Fulton (23).
Barre (10) found that delinting the cottonseed with sulfuric acid 
effectively eliminated external infestations of G. gossypii and reduced 
seedling losses that resulted from infection by this fungus.
Further developments (12, 14) in the use of acids for this pur­
pose have led to the development of commercial plants that delint seed
under the Brown-Streets (15) and Kemgas patents (35), which use H2S04
and gaseous HC1, respectively.
Barre (8) and Duggar and Cauthen (18) were among the first to 
attempt to disinfect fuzzy cottonseed with such chemicals as copper 
sulfate, mercuric chloride and formaldehyde. These treatments were 
only partially effective, however, and effective treatment with a 
fungicide became possible only after the organic mercurials became 
available later. Initial studies of these chemicals (26, 27, 28, 32,
44, 47, 48, 49) had established, by 1930, the effectiveness of ethyl 
mercury chloride and ethyl mercury phosphate as seed disinfectants 
for use on cottonseed.
In the decade prior to 1930, the field of "seed protection"
began to receive much attention. Up until that time, most efforts
in seed treatments had been directed towards control of organisms 
which were carried either on or within the seed (4). Seed protection, 
as such, is based on the principle of surrounding the seed and/or young
5seedling with a fungicide which will prevent infection and damage 
by soil-borne organisms which cause seed rot or damping-off. Pre­
viously published observations dating from those of Atkinson (6, 7) 
have ascribed pre- and post-emergenee damplng-off of cotton seedlings 
to Rhizoctonia solani Kuhn (29, 38, 46), Clomerella gossypii (South.) 
Edg. (3, 9, 25), Fusarium oxysporum f. vasinfecturn (Atk.) Sny. and 
Han. (42), other fusaria (39, 43), Sclerotium rolfsii Sacc. (21), 
Pythlum ultimum Trow. (2), Phymatotrichum omnivorum (Shear) Duggar 
(40) and Thielavlopsis basicola (Berk.) Ferraris (36).
In the years which followed, seed treatment chemicals were 
sought which would serve as both seed disinfectants and seed pro­
tectants, with the primary objective of providing a means of reducing 
losses from seedling diseases and thereby increasing seedling emergence 
and survival. Control of these cool-weather diseases was especially 
pertinent since it had been demonstrated that early planting and a 
uniform stand of plants were essential in areas Infested by the boll 
weevil (4, 34).
In view of the inadequate information on cotton-seedling diseases, 
the plant pathologists concerned with cotton diseases in 1936 consti­
tuted themselves a committee to coordinate studies on the etiology of 
seedling diseases and to study the possibility of control by seed 
treatment (4).
The Cotton Disease Council, composed of federal and state 
research pathologists interested in the control of cotton dlseasea, 
was originally organized at the meeting of the Southern Agricultural 
Workers at Jackson, Miss., in February, 1936. The Committee on Cotton
Seedling Diseases of the Council Immediately planned an extensive 
series of regional cooperative seed treatment studies, the first was 
started In the spring of 1936, and these studies have continued on a 
regional basis since that time (1).
The main objective of the cottonseed treatment tests during the 
years 1936-1939 was to ascertain the relative role of the pathogens 
Infesting cottonseed and the facultative pathogens inhabiting the soil 
as causes of low seedling emergence and survival (lt 4). It was clearly 
demonstrated that seed treatment with mercurial fungicides reduced 
seedling losses caused by the seed-borne pathogens, but these treat­
ments did not always eliminate extensive seedling losses when condi­
tions were favorable for seedling infection by soil-inhabiting pathogens 
(4, 29, 39).
Therefore, in 1939, a series of studies was initiated by the Seed 
Treatment Committee, headed by C. H. Ardnt, primarily to study the rela­
tive protection that different fungicides in varying dosages might afford 
cotton seedlings against infection by both soil-inhabiting and seed- 
borne pathogens (4).
In these studies, special combinations of the mercurials and 
cuprous oxides were included to evaluate the combination of a chemical 
of proven effectiveness in eliminating the transmission of the anthrac­
nose fungus on and in the seed with a chemical of proven effectiveness 
in reducing infection of the seedlings of certain plants by soil- 
inhabiting fungi.
The seed lots used in these tests were, through the years, 
selected from among available planting seed on the basis of their
7viability and heavy infestation with the anthracnose fungus. Infesta­
tion of the seeds by this pathogen was ascertained by germinating 
untreated seed in flats of steamed sand. The numbers of diseased or
dead seedlings per 100 seeds planted were counted two weeks after
planting to determine the relative Incidence of pathogenic organisms 
carried on the seed (1, 4).
The seed lots selected for use were assembled at one location,
thoroughly mixed and then divided into portions for the treatments to 
be applied. The chemicals used for seed treatment were applied usu­
ally as dusts in a rotatlng-drum mixer. After treatment, the sublots 
were divided into requisite amounts and then packaged for shipment to 
the various cooperators (1, 4).
Although the cuprous oxides used in the earlier tests were found 
to be unsatisfactory as seed protectants on cotton (4), these studies 
started a trend toward the usage of various aeed-protectant fungicides 
in combination with the mercurial seed disinfectants which is still in 
practice to date.
The evaluation of cottonseed-treatment chemicals by the Seed 
Treatment Committee of the Cotton Disease Council has, for the past 
36 years, been based on data obtained from field tests conducted by 
various cooperators across the cotton belt (1). The method of plant­
ing, the rate of seeding, the size of the test plot and the final 
spacing of the plants has been left entirely to the judgement of the 
individual cooperators. Methods of planting have ranged from hand 
dropping of seeds to the use of animal drawn, one-row planters and 
tractor drawn, two- and four-row planters. These field teats inevitably
8had tremendous variation within and among treatments resulting from 
Inconsistencies in the method of planting. Ardnt (4) reported that 
regardless of efforts to calibrate mechanical planters equally, he 
found differences as great as 25 percent in the rate of seeding. In 
an attempt to develop a more accurate testing procedure, Ardnt (5) 
devised a method whereby he placed a known number of seeds, equidistant 
from one another, on the surface of a long sticky tape, then carried 
the tape to the field for planting in a narrow trench. He prepared a 
separate tape for each treatment to be tested and randomized the 
treatments within the test plot.
With the exception of this one attempt at standardizing the 
method of planting for use in seed-treatment evaluation tests, each 
of the cooperators has, in years past, planted in his own way and 
counted seedling emergence as the sole measure of the effectiveness 
of the seed-treatment chemicals.
In general, these same practices have been continued to date 
under the direction of Dr. C. D. Ranney, U.S.D.A., Stoneville, 
Mississippi. One major exception, however, has come about as a 
result of the gradual disappearance of the anthracnose fungus through 
continued use of the highly effective mercurial seed disinfectants.
The selection of seed lots for use in current studies is no longer 
based on a high incidence of the seed-borne anthracnose fungus. They 
are, however, merely selected on the basis of general fungal infesta­
tions determined by incubating untreated seeds in rolled-up, moist 
paper towels (1).
III. MATERIALS AND METHODS
Source of Seed
Cottonseed, of the variety Stoneviile 7A, were used in both the 
1968 and 1969 Regional Cottonseed Treatment Tests. The seed were 
supplied to Dr. C. D. Ranney, Chairman of the Seed Treatment Committee 
of the Cotton Disease Council, without charge by the Stoneviile 
Pedigreed Seed Company, Stoneviile, Mississippi for treatment and dis­
tribution to the various states cooperating in the program.
According to Ranney (37), seed lots with germination of 75 to 85 
percent were selected for these studies to insure a high incidence of 
seed-borne organisms. The seed lot selected for use in the 1968 tests 
showed 81 percent germination with heavy fungal infestation. Seed used 
in the 1969 tests showed 78 percent germination, also with heavy fungal 
infestation.
The seed lots used in both the 1968 and 1969 tests were initially 
prepared for treatment by the Stoneviile Pedigreed Seed Company. The 
seed lot was equally divided, and one-half of the lot was acid delinted 
and graded on a gravity table to remove some of the small and low 
density seed. The other half of the seed lot was machine delinted by 
running it through a "Clipper-cleaner" (which also removes some small 
and light seed) after which it was "zip flamed" to remove some of the 
remaining fuzz.
9
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Chemical Seed Treatments Tested
A list of the seed treatments tested and the rates at which they 
were applied is given for both 1968 and 1969 tests In Tables 1 and 2, 
respectively. Table 3 is a list of all of the individual seed- 
treatment chemicals tested during the 1968 and 1969 seasons, giving 
both the trade name and chemical definition for each chemical.
Seed-Treatment Application Procedures
All fungicides used in these tests were applied to small sub­
lots of seed using a rotating-drum treater. Seed were tumbled for a 
minimum of five minutes to insure uniform distribution of the chemi­
cals. All liquid formulations, except Terracoat L21, Terracoat L-205 
and Terracoat 6015-W, were diluted with water and sprayed on the 
tumbling seed with an atomizer. Fungicides were diluted with water 
so that the total formulation was equivalent to one percent of the 
seed weight. This method of application was used to facilitate 
accuracy in measuring the fungicides and to Insure maximum seed 
coverage. Ceresan M, Ceresan M + Demosan, Ceresan M + Vitavax ST, 
Ceresan L -I- Demosan, Ceresan L + Vitavax ST, Demosan and Vitavax ST 
treatments were applied as slurries, which required a moisture content 
of from one to three percent of the seed weight.
Materials supplied by the manufacturer as dusts were applied as 
such, with the exception of those materials listed above. Immediately 
after application of the fungicide, water (one percent of the seed 
weight) was atomized onto the tumbling seed so as to insure maximum 
coverage and to reduce the loss of the dust. No special stickers or 
other agents were added to any of the materials tested (37).
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Table 1. A Hat of the chemical aeed treatments tested in Louisiana 
In cooperation with the 1968 Regional Cottonseed Treatment 
Test and the dosages at which they were applied.
No.
Treatment
Fungicide
Dosage-oz 
Acid delinted 
seed
./100 lbs.
Machine delinted 
seed
1. Check 0 0
2. Ceresan M 2 3
3. Morton EP-368 4 4
4. Morton EP-368 6 6
5. Morton EP-277 (40L) 3 3
6. Morton EP-277 + Panogen 15 3+2 3+3
7. Panogen 15 2 3
8. Panocoat E 6 None
9. Panocoat F None 30
10. Susan 72 1 2
11. Busan 72 2 3
12. Busan 72 3 4.5
13. Chemagro 4497 2 None
14. Daconil-Dexon (40-32) 2 3
15. Daconll-Captan (40-32) 2 3
16. Daconil-Dexon + Demosan 2+10 3+10
17. Vitavax 75-ST 8 8
18. Vitavax 75-ST + Ceresan M 8+2 8+3
19. Vitavax (L) 8 8
20. Vitavax (L) + Ceresan M 8+2 8+3
21. Ceresan M-Demosan 11 11
22. Ceresan L + Demosan 2+10 3+10
23. Ceresan L 2 3
24. Ceresan M + Isobac ST 2+7 3+9
25. Merkyl m A 2 3
26. Merkyl PMA + PCNB 2+3 3+3
27. Merkyl EPA 2 3
28. Merkyl EPA + PCNB 2+3 3+3
29. HOE 2844 8 10
30. HOE 2874 8 10
31. Terracoat L21 12 16
32. Difoltan 3 4
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Table 2. A list of the chemical seed treatments tested In Louisiana In 
cooperation with the 1969 Regional Cottonseed Treatment Teat 
and the doaages at which they were applied.
Dosage-or./100 lbs.
Treatment Acid delinted Machine delinted
No. Fungicide seed seed
1. Check 0 0
2. Ceresan M 2 3
3. Horton EP-473 7 7
4. Morton EP-411 2.5 2.5
5. Morton EP-411 5 5
6. Panogen 15 2 3
7. Bay-78175 1 1
e. Chemagro 5506 2 2
9. Busan 72 3 3.5
10. Busan 72 + Demosan 2+10 3+10
11. Buckman TCMTOB 4 5
12. Buckman TCMBS 4 6
13, Merkyl PMA 2 3
14. Merkyl PMA + PCNB 2+4 3+4
15. Merkyl PMA + Demosan 2+10 3+10
16. Merkyl H1A + Vitavax 2+8 3+8
17. Merck MMH + Demosan 5+10 3+10
18. Mlstomatic + Demosan 3+10 3+10
19. IM & C 50065-50A 16 16
20. IM & C 50065-50B 16 16
21. Terracoat L-205 12 12
22. Terracoat 6015-W 5 5
23. Isobac 20 + Cereaan M 4+2 6+3
24. Vitavax ST 8 8
25. Vitavax ST + Ceresan M 8+2 8+3
26. Vitavax L 16 16
27. Vitavax L + Ceresan M 16+2 16+3
28. Vitavax CLM 16 16
29. Ceresan L 2 3
30. Cereaan L + Demosan 2+10 3+10
31. Panogen 15 + Demosan 2+10 3+10
32. Merck MMH + Vitavax L 2+16 3+16
33. Mlstomatic + Vitavax L 2+16 3+16
34. HOE 2844 8 10
35. HOE 2874 8 10
36. Daconil-Dexon (40-32) 2 3
37. Daconil-Dexon (40-32) + Demosan 2+10 3+10
38. Ceresan L + PCNB 2+4 3+4
39. Panogen 15 + PCNB 2+4 3+4
40. Ceresan L + Vitavax ST 2+8 3+8
41. Panogen 15 + Vitavax ST 2+8 3+8
42. Panogen 15 + PCNB + Dexon 2+4+2 None
43. Terracoat L21 + Dexon 12+2 None
44. Terracoat L21 + Vitavax ST 12+8 None
45. Difoltan + PCNB 3+10 None
46. Rhlzoctol + Demosan 3+10 None
47. Terracoat L21 12 16
48. Arasan 70-S + Den»san 3+10 3+10
49. HOE 2988 1.2 1.7
50. HOE 2989 1.2 1.7
51. laobac 20 4 4
52. Green Cross 2160 4 4
53. Clorox 51 soak, 10 mln. 571 soak, 10 mln.
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Table 3. Seed-treatment chemicals tested In the 1968 and 1969 seed treat­
ment evaluation teats In Loulalana listed according to trade 
name and chemical definition.
Trade Name Chemical Definition
Arasan 70-S 
Bay 78175
Buckman TCMBS 
Buckman TCMTOB 
Buaan 72 
Captan
Cereaan L
Cereaan M 
Chemagro 4497 
Chemagro 5506 
Clorox 
Daconll 
Demosan 
Dexon 
Difoltan
Green Cross 2160
HOE 2844
HOE 2874
HOE 2988
HOE 2989
IM & C 50065-50A
IM 6. C 50065-50B
70% tetramethylthiram disulfide + 2% Methoxychlor
N.N-dlpropyl-N^N'-bis(dlchlorofluoromethylthio) 
sulfamide
65% thiocyamomethylbutylsulfone
65% 2-(thlocyanomethylthlo)benzothiazole
2-(thiocyanomethylthio)benzothlazole
N-(trichloromethylthio)-4-cyclohexene-l,2- 
dicarboximlde
2.8% methylmercury-2,3-dihydroxypropylmercapide + 
0.62% methylmercurlc acetate (2.25% Hg)
7.7% N-(ethylmercurl)-£-toluenesulfonanillde
50% bla (l,2,2-trichloroethyl)sulfoxide
2-1,2,2-(trichloroethy1)dithio propionamide
sodium hypochlorite
tetrachloroiaophthalonltrile
l,4-dichloro-2,5-dimethoxybenzene
80dium-£-(dimethylamlno)benzenedlazosulfonate
N-(1,1,2,2-tetrachloroethyl)suIfenyl-ci^-4- 
cyclohexene-1,2-dicarboxlmlde
Identity not available
Identity not available
Identity not available
Identity not available
Identity not available
75% benzoyl peroxide + 25% dlchlone (
64.5% benzoyl peroxide + 22% 1,4-dlchloro 2,5- 
dimethoxybenzene + 13.5%(N-trichloromethylthio) 
4-cyclohexene-l,2-dicarboxlmlde
Isobac 20 diaodlum salt of hexachlorophene
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Table 3. Continued
Trade Name Chemical Deft nltion
Merck MMH 2.25% methyl (S-qulnolyloxy)mercury
Merkyl EPA 5% phenyl mercury ammonium acetate, 17. ethyl 
mercury ammonium acetate
Merkyl PMA ?X phenyl mercuric ammonium acetate
Klsotomatlc 3.5% phenyl mercuric ammonium acetate
Morton EP 368 Identity not available
Morton EP 277 (40 L) Identity not available
Morton EP 411 Identity not available
Morton EP 473 Identity not available
Panocoat E 50% PCNB+O.76% methylmercury dicyandlamide
Pa nocoat F 0.24% methylmercury dicyandlamide + 10% PCMB
Panogen 15 2.2% cyano(methylmercuri)guanldine, liquid
PC MB pentachloronitrobenzene
Rhlzoctol Arsenical (Identity not available)
Terracoat L21 22.9% PCNB + 11,47. 5-ethoxy-3-(trlchloromethyl)- 
1,2,4-thiadlazole
Terracoat L-205 22.9% PCNB + 5.7% 5-ethoxy-3-(trichloromethyl)- 
1,2,4-thIadlazole
Terracoat 6015-W 60% PCNB + 15% 5-ethoxy-3-(trichloromethyl)- 
1,2,4-thiadlazole
Vltavax 2,3-dlhydro-5-carboxanilldo-6-methy1-1,4- 
oxathiin
Vltavax L liquid formulation of above
Vltavax ST powdered preparation of above for use as seed 
treatment
Vltavax 75-ST 75% active seed treatment formulation
Vltavax CLM Vltavax + an organic mercury (identity not 
available)
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All treatments in the 1968 tests and treatments number 1-6 and 
8-47 in the 1969 tests were applied by Dr. C. D. Ranney, U.S.D.A., 
Stoneville, Mississippi and supplied to each cooperating state. 
Treatments number 7 and 48-53 in the 1969 tests conducted in 
Louisiana were applied by the writer using the same procedures as 
described above, but were tested only in this state.
Field Evaluation Method
Cottonseed treatment field evaluation tests in the State of 
Louisiana during both the 1968 and 1969 planting seasons were con­
ducted using a new and improved planting procedure. Field preparation 
for these tests Involved the use of a "Sidewinder" row-shaper on land 
which had been disked several days earlier (Figure 1). The rows 
formed by the Sidewinder had smooth, flat tops and were approximately 
18 Inches wide and five inches high. This operation was performed 
just prior to planting so that the freshly turned soil did not dry out 
excessively before the planting operation was completed.
After the land had been prepared for planting, the field plot was 
laid out, and Individual plots in each of the rows were marked with 12 
inch painted stakes placed 36 inches apart down the centers of the 
rows (Figure 2). These stakes were numbered with a weatherproof pencil, 
and the numbers on the stakes indicated the number of the seed treat­
ment on the seed to be planted in the plots. The field plot design 
used for these tests was a randomized block design with eight replica­
tions. Acid-and machlne-dellnted seed were planted in separate plots.
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Figure 1. The "Sidewinder" row-ahaper used In preparing the 
field for planting. The rows formed by the Side­
winder were five inches high and 18 inches wide 
and had smooth, flat tops.
17
Figure 2. Individual test plots were demarcated with 12 inch 
painted stakes placed 36 inches apart down the 
center of the rows. Numbers on the stakes Identi­
fied the treatments on the seed to be planted in 
the plots.
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The actual planting operation was directed from a portable table 
set up at the edge of the field plot and empoyed the use of specially 
designed "planting plates," or "templates," which positioned exactly 
50 seed equidistant from one another at a uniform depth of \\ inches 
beneath the row surface.
The planting plate (Figure 3) was comprised of two sections: one
which will be referred to as the "seed plate," and the other as the 
"peg plate." The seed plate was constructed of two plate-aluminum 
rectangles 22 inches long and 10 inches wide. These two plates were 
fitted one on top of the other and were held in place by stationary 
guide pins anchored at each corner of the 1/4 inch thick bottom plate. 
The 1/8 inch thick top plate was slotted around the guide pins so that 
it could be slid back and forth on the bottom plate. Both of these 
plates were drilled with 50, 3/8 inch holes arranged in five rows of 
ten so that when the top plate was slid in one directior the 50 holes 
in each plate would coincide (Figure 4). When the top plate was slid 
in the opposite direction, the holes did not coincide (Figure 5).
The peg plate (also constructed of a 1/4 inch thick plate- 
aluminum rectangle having the same dimensions as the seed plate) was 
fitted with 50, 5/16 inch diameter steel pegs 1^  inches long, positioned 
so that when the peg plate was placed down over the seed plate, the pegs 
on the peg plate would coincide with the holes in the seed plate 
(Figure 6).
The actual steps involved in the planting operation were as 
follows:
1. The seed plate was filled with 50 seeds on the
table located at the edge of the field plot (Figure 7).
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Figure 3. The "planting plates" used in the planting opera­
tion were comprised of two sections: (A) the "peg
plate" and (B) the "seed plate."
20
Figure 4. The seed plate in the open position with the 50 holes 
In coincidence.
21
Figure 5. The seed plate in the closed position.
22
Figure 6. When the peg plate (A) is placed down over the seed plate 
(B) the pegs on the peg plate coincide with the holes in 
the seed plate.
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Figure 7, Step 1 In the planting operation. The seed plate 
was filled with 50 seed on the table located at 
the edge of the field.
24
2. The seed plate was then carried to the appropriate plot
In the row where the seed it contained were to be planted.
3. The seed plate was then placed on top of the row and 
pressed firmly to the surface of the soil (Figure 8).
4. The top section of the seed plate was then slid forward
allowing the 50 seeds to drop through the holes onto the
surface of the soil.
5. The peg plate was then placed down over the seed plate and 
pressed down firmly until it was flush with the seed plate
(Figure 9). This pushed the seed down into the soil to a
depth of Ik. Inches.
6. The peg plate was then lifted from the seed plate and 
placed in the furrow beside the adjacent plot which was 
next to be planted.
7. The seed plate was then lifted from the surface of the row, 
and handfuls of soil were spread over the surface of the 
plot to cover the seed (Figure 10),
8. The seed plate was then carried back to the table to be 
refilled, and the operation was repeated.
Seedling emergence counts were made two weeks after planting, and 
35 mm color slides were made of one replication of each treatment for 
future reference as to whether or not a certain chemical might have 
produced phytotoxicity symptoms on the seedlings. Figure 11 shows a 
typical individual test plot as it appeared two weeks after planting.
The data obtained from these emergence counts were statistically analyzed, 
and the means were compared using Duncan's multiple range test.
Figure 8 Step 3 in the planting operation. The seed plate 
was placed on top of the row and pressed firmly 
to the surface of the soil.
26
Figure 9. Step 5 in the planting operation. The peg plate was 
placed down over the seed plate and pressed down 
firmly until it was flush with the seed plate. This 
pushed the seed down into the soil to a depth of 1^  
inches.
27
Figure 10. Step 7 in the planting operation. The aaed plate 
was lifted from the surface of the row, and hand­
fuls of soil were spread over the surface of the 
plot to cover the seed.
28
Figure 11. A typical Individual test plot as It appeared two 
weeks after planting. Seedling-emergence counts 
were made at this time and 35 mm color slides were 
made for future reference as to whether or not a 
certain chemical might have had some effect on the 
seedlings.
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Laboratory Evaluation of Seed Treatment Chemicals
Laboratory evaluation of the efficacy of cottonseed-treatment 
chemicals as seed disinfectants and a determination of their effects 
on iti vitro seed germination and seedling survival was accomplished 
by placing a single, treated, acid-delinted seed into each of 40 
culture tubes containing 8 ml of solidified Difco potato dextrose 
agar (PDA) and observing the daily increases in the number of tubes 
showing seed germination and/or contamination (fungal and/or bacterial).
The culture tubes were prepared using standard procedures for 
the preparation of sterile media as agar slants. Exactly 8 ml of 
media were pipetted into each culture tube using a "Cornwall" 
mechanical plpet. This was done so as to eliminate any effects that 
differences in the amount of media in each tube might have on the 
results obtained. Kimax culture tubes used in this study were of the 
20 mm x 150 mm size and were capped using Morton stainless steel tube 
closures.
A single treated seed was placed in each of 40 tubes for each 
of the seed-treatment chemicals tested using aseptic technique. The 
tubes were then placed in wire racks and incubated for 10 days in a 
Perclval environmental control chamber under constant fluorescent 
Illumination and a controlled temperature of 80° ^ 1° F.
All tubes were checked each day for 10 days, and the daily 
increases in the number of tubes showing seed germination, fungal 
contamination, bacterial contamination and total contamination 
(fungal and/or bacterial) were plotted graphically. This was done 
so as to determine whether any of the seed-treatment chemicals might
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be phytotoxic and affect the seed germination rate, and to give an 
indication as to which of the chemicals were biocidal and which of 
them merely retarded the growth of the seed-borne contaminants.
A seed was counted as having germinated when the hypocotyl had 
emerged to a length of an estimated 1/4 inch. Distinctions were made 
between bacterial and fungal contamination and were indicated on the 
data sheets. Laboratory data were recorded directly onto standard 
IBM code sheets supplied by the L.S.U. Computer Research Center in 
such a way that they could be submitted directly for statistical 
analysis without further preparation of the data.
All tubes were observed at the end of the 10-day period to 
determine the number of individual seeds that had germinated and 
gone on to produce apparently normal healthy seedlings and the number 
that had failed to germinate or had failed to grow and flourish after 
germination, possibly as a result of either disease or chemical phyto­
toxicity (Figure 12). It was thought that perhaps this in vitro 
seedling survival percentage might possibly give some indication as 
to how these seed treatments would perform in the field and was, 
therefore, referred to as the "projected survival" percentage.
Data obtained from both the laboratory and field experiments 
involving the various seed-treatment chemicals were statistically 
analyzed and compared, and simple correlations were calculated for 
all combinations of the measurable variables involved. These included 
germination (in vitro), total contamination (in vitro), fungal contami­
nation (In vitro). bacterial contamination (in vitro), projected
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Figure 12. The laboratory method used In the evaluation of the 
effectiveness of cottonseed-treatment chemicals in 
reducing the incidence of seed-borne contaminants 
showing: (A) non-contaminated, disease-free
seedlings, (B) a seedling which, after germination, 
grew normally but later became diseased, (C) seed 
which either germinated but failed to grow normally 
or failed to germinate, possibly as the result of 
fungal or bacterial contamination.
survival (in v i t r o ). field emergence at the Red River Agricultural 
Experiment Station and field emergence at the Northeast Louisiana 
Agricultural Experiment Station.
IV. RESULTS AND DISCUSSION
Cottonseed Treatment Field Evaluation Tests - 1968.
The results of the 1968 cottonseed treatment field evaluation 
tests conducted at the Northeast Louisiana Agricultural Experiment 
Station (St. Joseph, La.) on both acid-and machlne-dellnted seed are 
shown In Tables 4 and 5, respectively. The treatments In these tables 
were ranked according to their mean percentage seedling emergence 
counted two weeks after planting. Each treatment mean is the average 
of eight replications. Treatment means were compared using Duncan's 
multiple range test of significance at the 5% level of probability.
Statistical analysis of the results of these tests on acid- 
delinted seed (Table 4) Indicated that all of the treatments tested 
gave results which were significantly better than the untreated check.
Of the 31 seed-treatment chemicals tested, 11 gave results that 
were statistically as good as the top ranking treatment, Ceresan L + 
Demosan. Of the 12 highest ranking treatments, seven were non- 
mercurials. They were: Difoltan, Vltavax L, Morton EP 368, Daconil-
Dexon + Demosan, Chemagro 4497, Morton EP 277 (40 L) and Daconil- 
Captan (40-32).
The results of the seed treatment evaluation teats on machine- 
delinted seed (Table 5) show that 12 of the 29 seed-treatment chemicals 
tested gave results that were statistically no better than the untreated 
check. They were: Busan 72 (4.5 oz./lOO lbs.), Daconll-Dexon (40-32),
33
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Table 4. Mean seedling emergence of acid-delinted cottonseeds receiving 
the indicated chemical coatings planted at the Northeast 
Louisiana Agricultural Experiment Station, St. Joseph, La., 
April 14, 1968.
Dosage Mean®./ percent Indication]*/
Treatment oz./lOO lbs. seedling of
No. Fungicide of seed emergence significance
22 Ceresan L + Demosan 2+10 84.75 a
18 Vltavax 75-ST + Ceresan M 8+2 82.00 ab
21 Ceresan M-Demosan 11 81.25 abc
2 Ceresan M 2 81.00 abed
32 Difoltan 3 80.50 abede
19 Vltavax L 8 79.50 abedef
4 Morton EP 368 6 79.50 abedef
16 Daconil-Dexon + Demosan 2+10 79.00 abedef
13 Chemagro 4497 2 78.50 abedef
5 Morton EP 277 (40 L) 3 78.50 abedef
15 Daconil-Captan (40-32) 2 78.00 abedefg
24 Ceresan M + Isobac ST 2+7 77.75 abedefg
20 Vltavax L + Ceresan M 8+2 77.00 bedefg
17 Vitavax 75-ST 8 77.00 bedefg
14 Daconil-Dexon (40-32) 2 76.25 bedefgh
31 Terracoat L21 12 76.25 bedefgh
29 HOE 2844 8 76.00 bedefghi
12 Busan 72 3 76.00 bedefghi
3 Morton EP 368 4 74.50 bedefghij
6 Morton EP 277 + Panogen 15 3+2 74.50 bedefghij
30 HOE 2874 8 73.50 cdefghij
11 Busan 72 2 73.50 cdefghij
7 Panogen 15 2 73.50 cdefghij
28 Merkyl EPA + PCNB 2+3 73.25 defghij
23 Ceresan L 2 73.00 efghij
8 Panocoat E 6 71.75 fghij
10 Busan 72 1 70.25 ghij
26 Merkyl PMA + PCNB 2+3 68.75 hij
27 Merkyl EPA 2 68.50 ij
25 Merkyl ^1A 2 68.25 j
1 Check 0 61.25 k
a/—'Each mean is the average of eight replications.
—^Means followed by the same letter(s) are not significantly different 
at the 5% level of probability.
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Table 5. Mean seedling emergence of machine-delinted cottonseeds 
receiving the indicated chemical coating planted at the 
Northeast Louisiana Agricultural Experiment Station, St. 
Joseph, La., April 14, 1968.
No.
Treatment oz 
Fungicide
Dosage 
./100 lbs. 
of seed
Mean®./ percent 
seedling 
emergence
Indication^/
of
significance
16 Daconil-Dexon + Demosan 3+10 81.75 a
24 Ceresan M + Isobac ST 3+9 81.75 a
18 Vitavax 75-ST+Ceresan M 8+3 80.75 ab
6 Morton EP 277 + Panogen 15 3+3 80.50 abc
23 Ceresan L 3 80.00 abc
21 Ceresan M-Demosan 11 79.75 abed
19 Vitavax L 8 79.50 abed
15 Daconil-Captan (40-32) 3 79.50 abed
22 Ceresan L + Demosan 3+10 79.50 abed
5 Morton EP 277 (40 L) 3 79.50 abed
2 Ceresan M 3 79.25 abede
9 Panocoat F 30 79.25 abede
28 Merkyl EPA + PCNB 3+3 79.00 abedef
17 Vitavax 75-ST 8 79.00 abedef
7 Panogen 15 3 78.50 abedef
20 Vitavax L + Ceresan M 8+3 78.25 abedef
31 Terracoat L21 16 78.25 abedef
12 Busan 72 4.5 75.00 abedefg
14 Daconil-Dexon (40-32) 3 74.75 abedefg
25 Merkyl PMA 3 73.25 bedefg
3 Morton EP 268 4 73.00 bedefg
4 Morton EP 365 6 72.75 bedefg
32 Difoltan 4 72.50 bedefg
27 Merkyl EPA 3 72.25 cdef g
26 Merkyl PMA + PCNB 3+3 72.25 cdefg
30 HOE 2874 10 72.25 cdef g
11 Busan 72 3 71.50 defg
10 Busan 72 2 71.00 efg
29 HOE 2844 10 70.75 fg
1 Check 0 69.25 g
a /
— Each mean is the average of eight replications.
b/Means followed by the same letter(s) are not significantly different 
at the 571 level of probability.
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Merkyl WiA, Morton EP 368, Morton EP 365, Difoltan, Merkyl EPA, Merkyl 
PMA + PCNB, HOE 2874, Busan 72 (3 oz./lOO lbs.), Busan 72 (2 oz./lOO 
lbs.) and HOE 2844.
Seventeen of the seed-treatment chemicals tested on machine- 
delinted seed gave results that were statistically as good as the top 
ranking treatments, Daconil-Dexon +  Demosan and Ceresan M  +  Isobac ST. 
Eight of these top ranking seed treatments were non-mercurials. They 
were: Daconil-Dexon +  Demosan, Vitavax L, Daconil-Captan (40-32),
Morton EP 277 (40 L), Vitavax 75 ST, Terracoat L21, Busan 72 (4.5
O2./100 lbs.) and Daconil-Dexon (40-32).
Cottonseed-Treatment Field Evaluation Tests - 1969
Red River Agricultural Experiment Station (Bossier City, L a . ) .
The results of the 1969 cottonseed-treatment field evaluation tests 
conducted at the Red River Agricultural Experiment Station on both 
acid- and machine-delinted seed are shown in Tables 6 and 7, respec­
tively. The treatments listed in these tables were ranked according 
to their mean percentage seedling emergence counted two weeks after 
planting. Each treatment mean is the average of eight replications. 
Treatment means were compared using Duncan's multiple range test of 
significance at the 5% level of probability.
Statistical analysis of the results of these tests on acid- 
delinted seed (Table 6) indicates that of the 53 seed treatments tested, 
all except Merkyl PMA gave results that were statistically better than 
the untreated check.
Seventeen of the seed treatments tested gave results that were 
statistically as good as the top ranking treatment, Difoltan + PCNB.
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Table 6. Mean seedling emergence of acld-dellntad cottonseeds receiving the
indicated chemical coatings planted at the Red River Agricultural
Experiment Station, Bossier City, La., April 23, 1969.
No.
Treatment
Fungicide
Dosage 
oz./lOO lbs. 
of seed
Meani/ percent 
seedling 
emergence
Indication^/
of
significance
45 Difoltan 4- PCNB 344 66.75 a
48 Arasan 70-S + Demosan 34-10 65.75 ab
25 Vitavax ST + Ceresan M 84-2 65.50 ab
27 Vltavax L + Ceresan M 164-2 64.00 abc
40 Ceresan L + Vltavax ST 24-8 64.00 abc
16 Merkyl IWA + Vltavax 2+8 63.25 abed
37 Daconll~Dexon (40-32) + Demosan 24-10 62.00 abede
47 Terracoat L21 12 61.25 abedef
44 Terracoat L21 + Vltavax ST 12+8 61.00 abedef
42 Panogen 15 + PCNB + Dexon 2+4+2 60.75 abedef
33 Mistomatic + Vitavax L 2+16 60.50 abedefg
46 Rhizoctol + Demosan 3+10 60.50 abedefg
28 Vltavax CLM 16 60.25 abedefg
32 Merck MMH 4- Vltavax L 2+16 60.00 abedefg
24 Vitavax ST 8 59.00 abedefg
31 Panogen 15 4- Demosan 2+10 59.00 abedefg
10 Busan 72 4- Demosan 2+10 58.75 abedefgh
26 Vltavax L 16 57.00 abedefghi
20 IM & C 50065-50B 16 55.50 bedefghi
41 Panogen 15 4- Vitavax ST 2+8 55.25 bedefghi
21 Terracoat L-205 12 54.50 cdefghi k
19 IM & C 50065-50A 16 54.25 de fgh1 kl
18 Mistomatic 4- Demosan 3+10 53.00 de fghl klm
30 Ceresan L 4- Demosan 2+10 52.25 e fghl klmn
36 Daconil-Dexon (40-32) 2 52.00 efghi. klmn
38 Ceresan L 4- PCNB 2+4 52.00 efghl klmn
39 Panogen 15 4- PCNB 2+4 51.50 efghl klmn
23 Isobac 20 + Ceresan M 4+2 51,25 efghl klmn
2 Ceresan M 2 51.00 fghl klmn
43 Terracoat L21 + Dexon 12+2 50.75 fghl klmn
34 HOE 2844 8 49.75 ghl klmn
22 Terracoat 6015-w 5 48.50 hi klmno
7 Bay-78175 1 48.00 hi klmno
12 Buckman TCMBS 4 48.00 hi klmno
17 Merck MMH 4- Demosan 3+10 48.00 hi. klmno
4 Morton EP 411 2.5 47.00 1 klmnop
11 Buckman TCMTOB 4 47.00 i klmnop
15 Merkyl PMA 4- Demosan 2+10 46,00 klmnopq
9 Busan 72 3 45.25 klmnopq
35 HOE 2874 8 45.00 klmnopq
52 Green Cross 2160 4 43.75 klmnopq
8 Chemagro 5506 1 43.50 lmnopq
29 Ceresan L 2 43.25 mnopq
14 Merkyl PMA 4- PCNB 2+4 42.75 mnopq
5 Morton EP 411 5 42.00 nopq
3 Morton EP 473 7 41.25 nopq
49 HOE 2988 1.2 38.75 opqr
50 HOE 2989 1.2 36.75 pqr
6 Panogen 15 2 34.75 q*
53 Clorox 57. soak, 10 min. 33.00 qr
51 Isobac 20 4 31.50 rs
13 Merkyl PMA 2 23.25 at
1 Check 0 18.25 t
£/Each mean Is the average of eight replications.
^Means followed by the same letter(s) are not significantly different at the 5Z 
level of probability.
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Table 7. Mean seedling emergence of machine-dellnted cottonseeds receiving the
indicated chemical coatings planted at the Red River Agricultural
Experiment Station, Bossier City, La., April 23, 1969.
Dosage Mean£/ percent Indication!*/
Treatment oz./lOO lba. seedling of
Ifo. Fungicide of seed emergence significance
25 Vitavax ST + Ceraan M 8+3 77.00 a
28 Vitavax CLM 16 75.75 ab
26 Vitavax L 16 75.50 abc
38 Ceresan L + PCNB 3+4 74.25 abed
20 IM & C 50065-50A 16 74.25 abed
41 Panogen 15 + Vitavax ST 3+6 74.00 abed
30 Ceresan L + Demosan 3+10 73.75 abede
27 Vitavax L + Ceresan M 16+3 73.75 abede
10 Busan 72 + Demosan 3+10 73.75 abede
48 Araaan 70-S + Demoaan 3+10 73.50 abede
31 Panogen 15 + Demosan 3+10 72.50 abede
15 Merkyl PMA + Demosan 3+10 72.50 abede
47 Terracoat L21 16 71.25 abedef
40 Ceresan L + Vitavax ST 3+8 71.00 abedef
24 Vitavax ST 8 70.75 abedef
16 Merkyl IMA + vitavax 346 70.50 abedef
21 Terracoat L-205 12 70.25 abedef
39 Panogen 15 + PCNB 3+4 69.50 abedef
2 Ceresan M 3 68.75 abedef
18 Miatomatic + Demosan 3+10 68.75 abedef
22 Terracoat 6015Hf 5 68.25 abedef
35 HOE 2874 10 68.25 abedef
6 Panogen 15 3 68.00 abedef
7 Bay 78175 1 67.50 abedef
32 Merck MMH + Vitavax L 3+16 67.25 abedef
34 HOE 2844 10 67.00 abedef
37 Daconll-Dexon (40-32) + Demosan 3+10 66.75 abedef
23 Isobac 20 + Ceresan M 6+3 66.25 bedefg
52 Green Cross 2160 4 65.75 bedefg
17 Merck MMH + Demosan 3+10 65.00 cdefg
36 Daconll-Dexon (40-32) 3 64.25 defghl
33 Mlstomatlc + Vitavax L 3+16 64.25 defghi
5 Moeton EP 411 5 64.25 defghi
29 Ceresan L 3 63.25 efghi
19 IM & C 50065-50A 16 62.00 fghi
4 Morton EP 411 2.5 62.00 fghi
9 Busan 72 3.5 61.50 fghi
11 Buckman TCMTOB 5 56.75 ghij
14 Merkyl PMA + PCNB 3+4 56.00 hij
53 Clorox 51. soak, 10 mln. 55.50 ij
8 Chemagro 5506 2 55.00 ijk
12 Buckman TCMBS 6 54.75 ijk
13 Merkyl PMA 3 50.00 Jkl
50 HOE 2989 1.7 49.50 jkl
3 Morton EP 473 7 48.75 jkl
49 HOE 2988 1.7 48.25 Jkl
1 Check 0 45.75 kl
51 Iaobac 20 4 44.75 1
a/
-'Each mean is the average of eight replications.
IVMeans followed by the same letter(s) are not significantly different at the 5% 
level of probability.
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Of the 18 top ranking treatments, nine were non-mercurials. They were: 
Difoltan + PCNB, Arasan 70-S + Demosan, Daconil-Dexon (40-32) +
Demosan, Terracoat L21, Terracoat L21 + Vitavax ST, Rhizoctol + Demosan, 
Vitavax ST, Busan 7 2 + Demosan and Vitavax L.
Statistical analysis of the results obtained from the 48 seed 
treatments tested on machine-delinted seed at Bossier City (Table 7) 
shows that five of the treatments gave results that were statistically 
no better than the untreated check. They were: Merkyl PMA, HOE 2989,
Morton EP 473, HOE 2988 and Isobac 20.
TVenty-six of the 46 seed treatments evaluated in this test gave 
results that were statistically as good as the top ranking treatment,
Vitavax ST + Ceresan M. Of the 27 top ranking treatments, 12 were
non-mercurials. They were: Vitavax L, IM & C 50065-50A, Busan 72 +
Demosan, Arasan 70-S + Demosan, Terracoat L21, Vitavax ST, Terracoat
L-205, Terracoat 6015-W, HOE 2874, Bay 78175, HOE 2844 and Daconil-
Dexon (40-32) + Demosan.
Northeast Louisiana Agricultural Experiment Station (St. Joseph, 
La.). The results of the 1969 cottonseed-treatment field evaluation 
tests conducted at the Northeast Louisiana Agricultural Experiment 
Station on both acid- and machine-delinted seed are shown in 
Tables 8 and 9, respectively. The treatments listed in these tables 
were ranked according to their mean percentage seedling emergence 
counted two weeks after planting. Each treatment mean is the average 
of eight replications. Treatment means were compared using Duncan's 
multiple range test of significance at the 5% level of probability.
40
Table 8. Hm d  seedling emergence of acid-delinted cottonseeds receiving the
lndlceted chemical costings planted at tha Northeast Louisiana
Agricultural Experiment Station, St. Joseph, La., April 24, 1969.
Dosage Mean*/ percent Indication^ 
__________ Treatment_______________  oz./lOO lbs. seedling of
No. Funaicide of seed emenence significance
27 Vitavax L + Ceresan M 16+2 74.00 a
25 Vitavax ST + Ceresan M 8+2 72.50 ab
42 Panogen 15 *1- PCNB +■ Dexon 2+4+2 70.75 abc
22 T-’xacottt 6015-W 5 66.50 abed
44 Terracoat L21 + Vitavax ST 1248 68.25 abed
37 Daconll>Dexon (40-32) + Demosan 2-1-10 68.00 abed
19 IM & C 50065-50A 16 67.76 abed
24 Vitavax ST 8 67.50 abed
33 Mlstomatic + Vitavax L 2+16 67.00 abede
40 Ceresan L + Vitavax ST 2+8 67.00 abede
30 Ceresan L + Demosan 2+10 66.75 abedef
38 Ceresan L -I- PCNB 2+4 66.75 abedef
29 Ceresan L 2 66.50 abedef
32 Merck MMH + Vitavax L 2+16 66.50 abedef
41 Panogen 15 + Vitavax ST 2+6 66.25 abedefg
43 Terracoat L21 -I- Dexon 12+2 66.00 abedefg
28 Vitavax CLM 16 65.50 abedefg
45 Difoltan + PCNB 3+4 65.50 abedefg
46 Rhizoctol + Demosan 3+10 65.25 abedefg
10 Busan 72 + Demosan 2+10 65.00 abedefg
20 IM & C 5006 5-50B 16 65.00 abedefg
16 Merkyl PMA + Vitavax 2+8 64.50 abedefgh
21 Terracoat L-205 12 64.50 abedefgh
52 Creen Cross 2160 4 64.50 abedefgh
31 Panogen 15 + Demosan 2+10 63.75 abedefgh
48 Arasan 70-S + Demosan 3+10 63.75 abedefgh
4 Morton EP 411 2.5 63.00 abcdefghl
34 HOE 2844 8 62.75 bedefghi
35 HOE 2874 8 62.75 bedefghi
11 Buckman TCMT0B- 4 62.50 bedefgh1
7 Bay 78175 1 62.25 bedefghi
23 Isobac 20 -1- Ceresan M 4+2 62.25 bedefghi
12 Buckman TCMBS 4 61.50 bcdefghlj
8 Chemagro 5506 2 61.00 cdefghijk
9 Busan 72 3 61.00 cdefghijk
26 Vitavax L 16 61.00 cdefghijk
6 Panogen 15 2 60.50 cdefghijk
36 Daconll-Dexon (40-32) 2 60.50 cdefghijk
18 Mlstomatic -I- Demosan 3+10 60.25 cdefghijk
47 Terracoat L21 12 58.75 defghiJkl
2 Ceresan M 2 58.25 defghijklm
5 Morton EP 411 5 57.75 defghiJklm
51 Isobac 20 4 56.25 afghijklm
3 Morton EF 473 7 55.75 fghijklmn
39 Panogan 15 + PCNB 2+4 55.50 ghijklmn
17 Merck MMH + Demosan 3+-10 53.50 hijklmn
15 Merkyl PMA + Demosan 2+10 52.75 ljklmn
50 HOE 2989 1.2 52.75 ljklmn
53 Clorox 5X soak, 10 min. 51.00 Jklmn
1 Check 0 50.75 klmn
14 Merkyl PMA + PCNB 2+4 49.00 linn
49 HOE 2988 1.2 48.00 mn
13 Merkyl PMA 2 45.75 n
y Each mean is the average of eight replications, 
h/
-'Means followed by the same letter(a) are not significantly different at the 5T 
level of probability.
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Table 9. Mean seedling emergence of machine-delinted cottonseeds receiving the
indicated chemical coatings planted at the Northeast Louisiana
Agricultural Experiment Station, St. Joseph, La., April 24, 1969.
Dosage Mean®/ percent Indication!!^
Treatment oz./lOO lbs. seedling of
Fungicide of seed emerRenee significance
31 Panogen 15 + Demosan 3+10 77.25 a
30 Ceresan L + Demosan 3+10 74.25 ab
23 Isobac 20 + Ceresan M 6+3 72.50 a be
20 IM 6. C 50065-50B 16 72.00 abed
41 Panogen 15 + Vitavax ST 3+8 72.00 abed
27 Vitavax L + Ceresan M 16+3 71.75 abed
5 Morton EP 411 5 71.00 abede
24 Vitavax ST 8 70.75 abedef
40 Ceresan L + Vitavax ST 3+8 70.25 abedefg
28 Vitavax CLM 16 70.00 abedefgh
19 IM & C 50065-50A 16 69.50 abedefghi
38 Ceresan L + PCNB 3+4 69.25 abedefghi
22 Terracoat 6015-W 5 68.50 abedefghi
35 HOE 2874 10 68.50 abedefghi
25 Vitavax ST + Ceresan M 8+3 68.25 abedefghi
26 Vitavax L 16 68.00 abedefghij
9 Busan 72 3.5 67.75 abedefghij
2 Ceresan M 3 67.25 bedefghij
10 Busan 72 + Demosan 3+10 67.00 bedefghi)
15 Merkyl PMA + Demosan 3+10 67.00 bedefghij
17 Merck MMH + Demosan 3+10 66.25 bedefghi)
16 Merkyl PMA + Vltavax 3+10 66.00 bedefghi)
47 Terracoat L21 16 65.75 bedefghi)
48 Arasan 70-S + Demosan 65W 3+10 65.75 bedefghi)
49 HOE 2988 1.7 65.75 bedefghi)
6 Panogen 15 3 65.50 bedefghijk
33 Mlstomatic + Vitavax L 3+16 65.25 bedefghijk
37 Daconll-Dexon (40-32) + Demosan 3+10 65.00 bedefghijk
52 Green Cross 2160 4 64.50 bedefghijk
39 Panogen 15 + PCNB 3+4 64.25 bedefghijk
34 HOE 2844 10 64.00 bedefghijk
21 Terracoat L-205 12 63.50 cdefghijk
3 Morton EP 473 7 63.25 cdefghijk
7 Bay 78175 1 63.25 cdefghijk
29 Ceresan L 3 63.25 cdefghijk
12 Buckman TCMBS 6 62.25 cdefghijk
1 Check 0 62.00 defghljk
36 Daconil-Dexon (40-32) 3 61.75 defghiJk
13 Merkyl PMA 3 61.00 efghijk
8 Chemagro 5506 2 60.75 efghijk
11 Buckman TCMTOB 5 60.75 efghijk
50 HOE 2989 1.7 60.75 efghijk
14 Merkyl PMA + PCNB 3+4 60.50 fghijk
32 Merck MMH + Vitavax L 3+16 60.25 ghijk
4 Morton EP 411 2.5 59.75 hijk
18 Mlstomatic + Demosan 3+10 59.50 ijk
51 Isobac 20 4 57.75 Jk
53 Clorox 5% soak, 10 min. 55.50 k
i/Each mean is the average of eight replication*.
y Means followed by the same letter(s) are not significantly different at the 57. 
level of probability.
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Statistical analysis of the results of these tests on acid- 
dellnted seed (Table 8) indicates that nine of the seed treatments 
tested gave results that were statistically no better than the untreated 
check. They were: Morton EP 473, Panogen 15 + PCNB, Merck MMH +
Demosan, Merkyl PMA + Demosan, KOE 2989, Clorox, Merkyl PMA + PCNB,
HOE 2988 and Merkyl PMA.
Of the 53 seed treatments tested on acid-delinted seed, 26 gave 
results that were statistically as good as the top ranking treatment, 
Vitavax L + Ceresan M. Fourteen of the 27 top ranking seed treatments 
were non-mercurials. They were: Terracoat 6015-W, Terracoat L21 +
Vitavax ST, Daconil-Dexon (40-32) + Demosan, IM & C 50065-50A,
Vitavax ST, Terracoat L21 + Dexon, Difoltan + PCNB, Rhizoctol +
Demosan, Busan 72 + Demosan, IM & C 50065-50B, Terracoat L-205, Green 
Cross 2160, Arasan 70-S + Demosan and Morton EP 411 (2.5 oz./lOO lbs.).
Results of the seed-treatment field evaluation tests on machine- 
delinted seed planted at St. Joseph (Table 9) indicate that 22 of the 
48 seed treatments tested gave results that were statistically no 
better than the untreated check. They were: Panogen 15, Mlstomatic +
Vitavax L, Daconll-Dexon (40-32) + Demosan, Green Cross 2160, Panogen 
15 + PCNB, HOE 2844, Terracoat L-205, Morton EP 473, Bay 78175,
Ceresan L, Buckman TCMBS, Daconil-Dexon (40-32), Merkyl IMA, Chemagro 
5506, Buckman TCMTOB, HOE 2989, Merkyl PMA + PCNB, Merck Mt« + Vitavax 
L, Morton EP 411 (2.5 oz./lOO lbs.), Mlstomatic + Demosan, Isobac 20 
and Clorox.
Sixteen of the 48 treatments tested on machine-delinted seed gave 
results that were statistically as good as the top ranking treatment,
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Panogen 15 + Demosan. Eight of the 17 top ranking treatments were 
non-mercurials. They were: IM & C 50065-50B, Morton EP 411 
(5 oz./lOO lbs.), Vitavax ST, IM & C 50065-50A, Terracoat 6015-W,
HOE 2874, Vitavax L and Busan 72.
Evaluation of the Planting Method
Variations in seedling stands resulting from inconsistencies in 
the rate of seeding and depth of planting which usually occur with the 
use of conventional planting methods cause these methods to be unsuit­
able for use in seed-treatment evaluation tests. The variation within 
and between treatments which results from these Inconsistencies in 
planting is sometimes too great to allow for accurate determinations 
of differences between treatments. For that reason, field tests con­
ducted in Louisiana for the evaluation of cottonseed-treatment chemi­
cals have, for the past two years, been planted using the "planting 
plate" described in the preceding pages. Field evaluation of seed 
treatments using this new method of planting allowed for a more accurate 
determination of real differences between treatments for the following 
reasons:
1. The number of seeds planted in each individual replication
was exact and constant,
2. All seeds were planted at a uniform \\ inch depth.
3. The uniform planting depth resulted in a more even rate
of emergence.
4. The land area required for the evaluation of large numbers 
of treatments was greatly reduced, thereby probably result­
ing in a reduction of the effects of soil heterogeneity.
kk
5. There was no chance of a sampling error occurring in making 
the seedling counts since all seedlings in each replication 
were counted.
6. Seedling counts were easier to make as a result of the uni­
form planting pattern and were, therefore, probably more 
accurate.
An examination of the test results of the 1968 Regional Cottonseed 
Treatment Tests (37) shows that of all the cooperating states Louisiana 
reported the lowest "LSD” required for determining significant differ­
ences between treatments. The "LSD” required for determining signifi­
cant differences between treatments tested in Louisiana (at the 57. 
level of probability) was only 3.0 for the tests on acid-delinted seed 
and 3.5 for the tests on machine-delinted seed. This compared to 
"LSD's” required by other states which ranged upwards to 22.0, Although 
this fact alone does not definitely prove the superiority of the new 
planting method over others used for the evaluation of seed treatments, 
it does seem to indicate it. An average coefficient of variation was 
calculated from the results of the six field trials conducted over the 
two year period and was found to be 12.15 percent. This would seem to 
indicate definitely that the new evaluation procedure is statistically 
reliable.
Laboratory Evaluation Tests
The results of the laboratory evaluation tests for determining 
the relative seed-disinfectant qualities of the 53 cottonseed treat­
ments tested In Louisiana in conjunction with the 1969 Regional 
Cottonseed Treatment Tests are shown in graphic form in Figures 13-66.
45
These individual graphs show the effects of the various seed-treatment 
chemicals on daily increases in _in vitro seed germination, fungal con­
tamination, bacterial contamination, and total contamination (fungal 
and/or bacterial). Also Indicated on these graphs are the percentages 
of the seedlings which were growing normally and were apparently 
neither diseased nor chemically Injured at the end of the 10-day test 
period. This percentage is referred to as the "projected survival" 
percentage since it was originally thought that perhaps this variable 
might possibly be used as a basis for predicting the relative per­
formances of the various seed treatments in the field in providing 
for Increased seedling emergence and survival.
The 53 seed treatments tested in the laboratory were ranked in 
Figures 13-66 in the order of their relative effectiveness in reducing 
total seed-borne contamination. Examination of the data presented in 
these figures shows that total seed-borne contamination ranged from 
a low of 7.5 percent on the Ceresan L + Demosan-treated seed (Figure 13) 
to a high of 100 percent on the Terracoat L21 + Vitavax ST and Merkyl 
BiA + Vitavax-treated seed (Figures 64 and 65, respectively).
Seed germination in the laboratory tests ranged widely among the 
various seed treatments tested. The untreated control seed gave the 
lowest germination percentage of only 12.5 percent (Figure 57) while the 
highest germination rate (82.531) was obtained from the Busan 72 + 
Demoaan-treated seed (Figure 23).
The projected survival percentage also ranged widely among the 
various seed treatments tested. The lowest projected survival per­
centage was obtained from the untreated control seed and was 0.0 percent
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Figure 56. Merkyl PM A plus PCNB ( Treatment No. 14 )
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Figure 63. Clorox ( 5% ) ( Treatment No. 53 )
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(Figure 57). The highest projected survival percentage was 72.5 percent 
and was obtained from Busan 72 + Demosan-treated seed (Figure 23).
Seed germination and seedling survival percentages obtained in 
the laboratory tests were much lower than would be expected under 
normal field conditions. This most probably was a result of the profuse 
fungal and bacterial growth which occurred in most of the culture tubes 
containing seed treated with ineffective seed disinfectants. This was 
inconsequential, however, since the primary objective of these tests 
was to determine the relative effectiveness of the various seed- 
treatment chemicals in reducing the incidence of seed-borne contami­
nants .
The results of the laboratory evaluation tests were combined with 
the results of the field evaluation tests, and correlation coefficients 
were calculated to determine whether or not there were significant 
relationships between any of the various test variables measured. The 
correlation coefficients obtained from these data are shown in 
Tables 10 and 11.
An examination of the data presented in Table 10 shows that there 
was a significant negative relationship between total seed-borne con­
tamination and seed germination. This would seem to indicate that, in 
general, seed treatments that reduced the incidence of seed-borne con­
taminants increased seed germination. Therefore, in addition to serving 
as a means of controlling seed-transmitted diseases, effective seed 
disinfectants apparently may also serve to inhibit the numerous sapro­
phytic and parasitic organisms which seem to deteriorate seeds and 
reduce their viability. These laboratory data show further that
Table 10. Correlation, coefficients calculated from the results of the laboratory evaluation tests indi­
cating the relationships among the measured variables.
Seed 
Germination 
(in vitro)
Total 
Contamination 
(in vitro)
Fungal 
Contamination 
(in vitro)
Bacterial 
Contamination 
(in vitro)
Projected 
Survival 
(in vitro)
Proiected Survival (in vitro) ,77b** -.594** -.584** -.415** 1**
Bacterial Contamination (in vitro) -.597** .859** .310* 1**
Fungal Contamination (in vitro) -.377** .750** 1**
Total Contamination (in vitro) -.578** 1**
Seed Germination (in vitro) 1**
♦Significant at the 57. level 
♦♦Significant at the 1% level
Table 11. Correlation coefficients calculated between results of the laboratory and field evaluation tests indicating
the relationships among the measured variables.
Seed Total Fungal Bacterial Projected Field Field
Germination Contamination Contamination Contamination Survival Emergence Emergence 
(in vitro) (in vitro) (in vitro) (_Ln vitro) (in vitro) (Loc. 2)_/ (Loc. !)£/
Field Emergence (Loc. l)^ .111 -.402** -.526** -.163 .125 .745** 1**
Field Emergence (Loc. 1)^ .225 -.497** -.574** -.294* .098 1** .745**
*Significant at the 5Z level
**Signifleant at the 1% level 
a/
Location 1: Red River Agricultural Experiment Station, Bossier City, La.
—^Location 2: Northeast Louisiana Agricultural Experiment Station, St. Joseph, La.
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bacterial seed contamination had a greater effect on seed germination 
than did fungal contamination. This may, however, have merely been a 
result of the fact that bacterial contamination on the seed was 
usually higher, in most instances, than fungal contamination.
The correlation coefficients calculated from the results of 
these tests show also that there was a significant positive relation­
ship between seed germination and projected survival. Thla leads to 
the obvious conclusion that the higher the percentage of seeds that 
germinated, the higher the percentage of seedlings that survived.
Further evidence obtained from these tests showed that there was 
a significant negative relationship between total contamination and 
projected survival. This would seem to indicate that, in general, 
seed treatments that reduced total contamination Increased seedling 
survival. It was also found that fungal contamination had a greater 
influence on seedling survival than did bacterial contamination. This 
was true even though there was usually more bacterial contamination 
present on and/or in the seed.
Examination of the data presented in Table 11 shows that there 
was no significant relationship between lji vitro seed germination and 
field emergence at either of the two test locations. It also shows 
that there was no significant relationship between in_ vitro seedling 
survival and field emergence. There was, however, a significant nega­
tive relationship between total in vitro contamination and field 
emergence at both test locations. This would seem to indicate that, 
in general, the seed treatments that were effective in reducing seed- 
borne contamination helped to provide for an increase in seedling 
emergence.
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It should be noted, also, that there was a greater negative 
relationship between fungal contamination and field emergence than 
there was between bacterial contamination and field emergence. This 
is possibly an indication of the greater importance of controlling 
fungal rather than bacterial pathogens in obtaining increased seedling 
stands.
Statistical analyses of the combined data from the laboratory and 
field evaluation tests have Indicated that there was a general tendency 
for the seed-treatment chemicals which were effective as seed disin­
fectants to provide for increased emergence in the field. Conversely, 
these data have also shown that there was a general tendency for the 
seed-treatment chemicals which provided for increased emergence in the 
field to be effective as seed disinfectants.
However, the data presented in Figures 66 and 67 show that the 
exceptions to these generalities are too numerous to allow for an 
accurate evaluation of the total benefits of the various treatments 
when the results of either of the tests are used individually.
Figures 66 and 67 show a comparison of the effectiveness of the 53 seed 
treatments as seed disinfectants and their relative effectiveness in 
providing for increased seedling emergence. An examination of the data 
presented in these figures shows that not all of the seed treatments 
which provided for significant increases in seedling emergence in the 
field trials were effective as seed disinfectants. For example, treat­
ments number 22 (Terracoat 6015-W), 44 (Terracoat L21 + Vitavax ST),
24 (Vitavax ST), 43 (Terracoat L21 + Dexon), 16 (Merkyl HiA + Vitavax) 
and 21 (Terracoat L-205) all gave field results that were statistically
Figure 66, A comparison, of the effectiveness of 53 cottonseed treatments in providing for 
increased seedling emergence and their effectiveness in reducing the incidence 
of total in vitro seed-borne contaminants. Seed treatments are ranked from left 
to right according to their effectiveness in providing for increased seedling 
emergence. See Table 2, page 12, for a list of the seed treatments according to 
name.
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Figure 67. A comparison of the effectiveness of 53 cottonseed treatments in providing for 
increased seedling emergence and their effectiveness in reducing the incidence 
of total in vitro seed-borne contaminants. Seed treatments are ranked from left 
to right according to their effectiveness in reducing the incidence of total in 
vitro seed-borne contaminants. See Table 2, page 12, for a list of the seed 
treatments according to name.
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as good as the top ranking treatment. They were, however, among the 
least efficient of all the treatments tested in the laboratory in 
reducing seed-borne contamination.
Therefore, it is clearly indicated that the data obtained from 
field tests are inadequate for the evaluation of cottonseed treatments 
unless used in conjunction with the data obtained from the laboratory 
evaluation tests. This should be done so as to avoid the possibility 
of recommending seed treatments that are inefficient in effectively 
reducing the incidence of seed-transmitted pathogens such as anthrac- 
nose and bacterial blight.
Another important reason for using combined laboratory and field 
evaluation data as presented in Figure 66 is the basis that it provides 
for selecting seed treatments to be used in combination with one 
another. For example, Vitavax ST (treatment number 24) performed 
quite well in the field tests but was shown in the laboratory evalua­
tion to be thoroughly ineffective as a seed disinfectant. This, then, 
would seem to indicate that Vitavax ST was probably a very good seed 
protectant. Therefore, if this treatment were to be used in combina­
tion with a good seed disinfectant, such as Ceresan M (treatment number 2), 
then the combination of these two chemicals should perform better than 
either one of them individually. An examination of the data in Figure 66 
will show that this was exactly what happened when the two were used 
in combination (Vitavax ST + Ceresan M ■ Treatment No. 25).
These coordinated laboratory and field procedures for the evalua­
tion of cottonseed treatments have proven quite useful in the search 
for seed treatments which might be used as possible substitutes for
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the widely-used mercurials. The results of the laboratory tests have 
shown that there were at least eight non-mercurial seed treatments 
which were more efficient than the widely-used mercurial seed disin­
fectant, Ceresan M, in reducing the Incidence of total seed-borne 
contaminants. They were: Daconil-Dexon (40-32) + Demoaan, Dlfoltan +
PCNB, Busan 72 + Demosan, Busan 72, Green Cross 2160, Chemagro 5506, 
Morton EP 411 (5 oz./lOO lbs.) and Daconil-Dexon (40-32). The results 
of the field tests conducted in 1969 show that both Daconil-Dexon 
(40-32) + Demoaan and Busan 72 + Demosan were statistically as good 
as the top ranking seed treatment in three of the four tests in which 
they were included. The seed treatment Dlfoltan + PCNB was statis­
tically as good as the top ranking treatment in both tests in which 
it was included. Busan 72, Green Cross 2160 and Morton EP 411 were 
statistically as good as the top ranking treatment in only one of 
the four tests in which they were Included. However, the use of 
these effective seed disinfectants in combination with a good seed 
protectant such as Terracoat or Vitavax should greatly Increase their 
efficiency in providing for Increased seedling stands.
Therefore, should the Pure Food and Drug Administration disallow 
further use of mercury-based chemicals for cottonseed treatments, 
there are available several non-mercurial chemicals, or combinations 
of chemicals, which can be used as efficient substitutes.
SUMMARY
1. A new planting procedure was developed for use In evaluating the 
effectiveness of cottonseed treatments in providing for increased 
seedling stands. This new planting method is believed to be 
superior to others used for that purpose In that it eliminates the 
variation among and within treatments which results from rate and 
depth of seeding inconsistencies usually occurring with other 
planting methods.
2. A new laboratory procedure was developed for use in evaluating the 
effectiveness of seed-treatment chemicals as seed disinfectants.
This was done in an attempt to find non-mercurial seed disinfectants 
that might be used as adequate substitutes for the widely-used, 
mercury-based seed disinfectants which may soon be banned. This 
procedure consisted of placing a single treated seed into each of
40 culture tubes containing sterile, nutrient agar and observing 
the daily increases in the number of tubes showing seed germina­
tion and/or contamination. It was assumed that the seed-treatment 
chemicals which were effective in reducing the incidence of the 
wide range of fungi and bacteria normally occurring on the cotton­
seed should also be effective against seed-transmitted pathogens 
such as Glomerella gossypii and Xanthomonas malvacearum.
3. This laboratory evaluation procedure has shown that, in general, 
seed-treatment chemicals which were effective in reducing the 
incidence of seed-borne contaminants resulted in Increased ^n
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vitro seed germination and seedling survival. Therefore, in 
addition to serving as a means of controlling seed-transmitted 
diseases, effective seed disinfectants may also serve to inhibit 
the saprophytic and parasitic microorganisms that deteriorate 
seed and reduce their viability.
Combination of the laboratory and field evaluation test results 
has shown that not all cottonseed-treatment chemicals which per­
formed well in the field were effective as seed disinfectants. 
Therefore, Lhe evaluation of cottonseed treatments solely on the 
basis of their performance in the field is inadequate and may 
result in the recommendation of seed treatments which would be 
ineffective in controlling seed-transmitted diseases such as 
anthracnos'1 and bacterial blight.
The combined results of the laboratory and field evaluation tests 
provided an indication as to which of the seed treatments served 
primarily as seed disinfectants and which of them served primarily 
as seed protectants. Therefore, these data provide a basis for 
the selection of seed-treatment chemicals which, when used in 
combination with one another, should perform better than either 
of the two individually.
Several chemical seed disinfectants and/or protectants have been 
found that were comparable to, or better than, the commonly used 
mercury-based seed dressings. These materials may be used as 
substitutes for the mercurials should the Pure Food and Drug 
Administration disallow further use of mercury-based chemicals 
on cottonseed.
no
7. The results of the laboratory tests for determining the relative 
seed-disinfectant qualities of 52 seed-treatment chemicals, or 
combinations of seed-treatment chemicals, have shown that at 
least eight non-mercurial seed treatments were comparable to, or 
better than, the most widely used mercurial seed disinfectant, 
Ceresan M, in reducing the incidence of seed-borne organisms.
They were: Daconil-Dexon (40-32) + Demosan, Difoltan + PCNB,
Busan 72 + Demosan, Busan 72, Green Cross 2160, Chemagro 5506, 
Morton EP 411 (5 oz./lOO lbs.) and Daconil-Dexon (40-32).
8. The combined results of the field and laboratory evaluation trials 
have shown that Daconil-Dexon (40-32) + Demosan, Difoltan + PCNB 
and Busan 72 + Demosan were apparently effective as both seed 
disinfectants and seed protectants. However, Busan 72, Green 
Cross 2160, Chemagro 5506, Morton EP 411 and Daconil-Dexon (40-32) 
were, apparently, primarily seed disinfectants and should be used 
in combinations with seed protectants such as Terracoat or Vitavax.
LITERATURE CITED
Anonymous. 1936-1968. Report of the Seed Treatment Conmittee, 
Proceedings of the First through the Twenty-eighth Meetings 
of the Cotton Disease Council.
Arndt, C, H. 1943, Pythium ultlmum and the damping-off of cotton 
seedlings. Phytopathology 33: 607-611.
Arndt, C. H. 1944. Infection of cotton seedlings by Colletotrichum 
gossypli as affected by temperature. Phytopathology 34: 861-869.
Arndt, C. H. 1950. Cottonseed treatment: Its effect on seedling
emergence, seedling survival, plant stands, and yields. U. S. 
Dept, of Agr. Tech. Bull. No. 1025.
Arndt, C. H. 1963. Report of the Seed Treatment Committee,
Proceedings of the Twenty-third Meeting of the Cotton Disease 
Council. Cotton Dis. Coun. and Nat. Cotton Coun. pp. 27-36.
Atkinson, G. F. 1892. Some diseases of cotton. Ala. Agr. Exp.
Sta. Bull. 41, 65 pp.
Atkinson, G. F. 1896. Diseases of cotton. U. S. Dept, Agr.
Off. Exp. Sta. Bull. 33: 279-316.
Barre, H. W. 1909. Cotton anthracnose investigation. S. C. Agr.
Exp. Sta. Ann. Rpt. 22: 89-118.
Barre, H. W. 1912. Cotton anthracnose. S. C. Agr. Exp. Sta.
Bull. 164, 22 pp.
Barre, H. W. 1913. Report of the botany division. S. C. Agr.
Exp. Sta. Ann. Rpt. 26: 14-20.
Barre, H. W. 1914. Report of the botanist and plant pathologist.
S. C. Agr. Exp, Sta. Ann. Rpt. 27: 20-25,
Brown, A. H. 1933. Effects of sulphuric acid delinting on cotton
seeds. Bot. Gaz. 94: 755-770.
Brown, H. B. and J. 0. Ware. 1958. Cotton diseases. In: Cotton.
McGraw-Hill Book Co., Inc.
Brown, J. G. and F. Gibson. 1925. A machine for treating cotton 
seed with sulphuric acid. Ariz. Agr. Exp. Sta. Bull. 105:
381-391.
112
15. Brown, J. G. and R. B. Streets. 1934. Apparatus for treating
seeds. (U. S. Patent 1,960,692.) U. S. Patent Office Off.
Gaz. 442: 1209-1210.
16. Crawford, R. F, 1923. Fungi isolated from the interior of
cotton seed. Phytopathology 13: 501-503.
17. Crosier, W. F. 1944. Diplodia gossypina and other fungi in
cottonseed. Assoc. Off. Seed Anal. Newsletter. 18(2): 13-15.
18. Duggar, J. F. and E. F. Cauthen. 1911. Experiments with cotton.
Ala. Agr. Exp. Sta. Bull. 153, 40 pp.
19. Edgerton, C. W. 1912. The rots of the cotton boll. La, Agr.
Exp. Sta, Bull. 137, 113 pp.
20. Elliott, J. A. 1923. Cotton-wilt, a seed-borne disease. J,
Agr. Res. 23: 387-393.
21. Ezekiel, W. N. and J. J. Taubenhaus. 1931. A disease of young
cotton plants caused by Sclerotium rolfsii. Phytopathology 
21: 1191-1194.
22. Faulwetter, R. C. 1919, The angular leaf spot of cotton. S. C.
Agr. Exp. Sta. Bull. 198, 41 pp.
23. Fulton, N. D. 1968. Effects of treating cottonseed with heat.
Arkansas Farm Research 17(6): 8.
24. Leach, L. D, 1943. Ratio of velocity of seedling germination to
fungus growth rate as a measure of pre-emergence damping-off.
Phytopathology 33: 7 (Abstr.)
25. Lehman, S. G. 1925. Studies on treatment of cotton seed. N. C.
Agr. Exp. Sta. Tech. Bull. 26, 71 pp.
26. Lehman, S. G. 1929. Cotton seed treatments. N. C. Agr. Exp.
Sta. Ann, Rpt. 52: 79-80.
27. Lehman, S. G. 1932. Cotton seed treatments for the control of
seedling diseases. N. C. Agr. Exp. Sta. Ann. Rpt. 55: 31.
28. Lehman, S. G. 1934. Cotton seed treatment. N. C. Agr. Exp.
Sta. Ann. Rpt. 57: 39-40.
29. Lehman, S. G. 1940. Cotton seed dusting in relation to control
of seedling Infection by Rhlzoctonia in the soil. Phytopathology 
30: 847-853.
30. Lipscomb, G. F. and G. L. Corley. 1923. On the vitality of cotton
seed. Science 57: 741-742.
113
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
Lyman, J. B. 1868* Cotton culture. (a book) Orange Jude & Co.
Mllea, L. E. and H. F. Wallace. 1929. Seed treatment studies. 
Miss. Agr. Exp. Sta. Ann. Rpt. 42: 22-23.
Peeples, J. L. and D. C. Bain. 1966. Infection of cottonseed 
by Rhizoctonia. Plant Dls. Rpt. 50: 770-772.
Plnckard, J. A. 1942. Cottonseed treatment In Mississippi.
Miss. Agr. Exp. Sta. Cir. 103, 7 pp.
Polhamus, L. G. 1922. Method of dellntlng cotton seed. (U. S. 
Patent 1,425,688.) U. S. Patent Office Off. Gaz. 301: 432.
Presley, J. T. 1947. Results of seed treatment In controlling 
damping-off of cotton in Mississippi. Phytopathology 37: 
435-436 (Abstr,).
Ranney, C. D. 1968. Report of the Seed Treatment Committee of 
the Cotton Disease Council - 1968. Seed and Soil Treatment 
Newsletter. Vol. 11: 11-20.
Ray, W. W. and J. G. McLaughlin. 1942. Isolation and infection 
tests with seed- and soil-borne cotton pathogens. Phyto­
pathology 32: 233-238.
Ray, W. W. 1943. The effect of cotton seed dusting on
emergence of seedlings in soil infested with Rhizoctonia. 
Phytopathology 33: 51-55.
Rogers, C. H. 1942. Cotton root rot studies with special refer­
ence to sclerotia, cover crops, rotations, tillage, seeding 
rates, soil fungicides, and effects on seed quality. Tex.
Agr. Exp. Sta. Bull. 614, 45 pp.
Rolfs, F. M. 1915. Angular leaf spot of cotton, S. C. Agr.
Exp. Sta. Bull. 184, 30 pp.
Rosen, H. R. 1925. Fusarium vasinfectum and the damping-off 
of cotton seedlings. Phytopathology 15: 486-488.
Shapovalov, M. 1926. What is "sore-shin"? Phytopathology 16: 
761 (Abstr.).
Smith, H. P., D. L. Jones, D. T. Killough and H. C. McNamara. 
1936. Chemical dust treatment of cottonseed for planting 
purposes. Tex. Agr. Exp. Sta. Bull. 531, 24 pp.
45. Taubenhaus, J. J. and W. N. Ezekiel. 1932. Seed transmission 
of cotton wilt. Science 76: 61-62.
114
46, Walker, M. N. 1928, Soli temperature studies with cotton. III. 
Relation of soil temperature and soil moisture to the sore- 
shin disease of cotton. Fla. Agr. Exp. Sta. Bull. 197: 
343-371.
47. Wallace, H. E. 1930. Report of work at the Raymond Branch
Experiment Station, 1930. Miss. Agr. Exp. Sta. Bull. 287,
20 pp.
48. Woodroof, N. C. 1931. Treating cotton seed by the dusting
method. Ga. Agr. Exp. Sta. Bull. 170, 16 pp.
49. Young, V. H. 1934. Seed-treatment studies with fungicidal dusts
at the Arkansas Experiment Stations. Phytopathology 24: 840-
841 (Abstr.).
VITA
John L. Ivey was born In Oklahoma City, Oklahoma, on March 3, 
1942. He attended elementary and secondary schools In Maplewood 
and Sulphur, Louisiana and was graduated from Sulphur High School 
in 1960. In the fall of 1960 he was enrolled at McNeese State 
College in Lake Charles, Louisiana and was graduated from that 
institution in 1965 with the Bachelor of Science degree in Agronomy. 
He began graduate work in the Department of Botany and Plant 
Pathology at Louisiana State University in September, 1965 and 
received the Master of Science degree in Plant Pathology in May, 
1967. He continued his graduate work in that department and is now 
a candidate for the Doctor of Philosophy degree in January, 1970.
115
EXAMINATION AND THESIS REPORT
Candidate: 
Major Field: 
Title of Thesis:
John L. Ivey  
Plant Pathology
Coordinated Field and Laboratory Procedures for the 
Evaluation of Cottonseed Treatments
Approved:
M ajor Professor and Chairman
Dean of the Graduate School
EXAMINING COMMITTEE:
Yn. I.
Date of Examination: 
October 1, 1969
